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(57) ABSTRACT

A transmission of a vehicle 1s provided. The transmission
includes: a first input shaft receiving engine power; a second
input shaft receiving motor power; an output shaft; a first
stage driving gear at the first input shaft; a second stage
driving gear at the second 1nput shait; a third stage driving
gear at the second mnput shait; a first synchronizing unit
connecting one of the second input shait and the first stage
driving gear to the first input shaft; a second synchronizing
unit connecting the second input shaft to the third stage
driving gear; first and third stage driven gears engaged with
the first and third stage driving gears to form shiit ratios of
first and third stages; and a second stage driven gear through
a one-way clutch while being engaged with the second stage
driving gear to form a shift ratio of second state.

5> Claims, 11 Drawing Sheets
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TRANSMISSION STRUCTURE FOR
VEHICLE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2016-0149492, filed on

Nov. 10, 2016, which 1s incorporated herein by reference in
its entirety.

FIELD

The present disclosure relates to a transmission structure
for a vehicle to reduce the number of parts and to improve
tuel efliciency.

BACKGROUND

The statements 1n this section merely provide background
information related to the present disclosure and may not
constitute prior art.

An electric vehicle may run when torque generated by an
clectric motor driven with electricity 1s transterred to driving
wheels of the electric vehicle.

In conventional case, driving force generated by the
clectric motor 1s decelerated by a decelerator to drive the
driving wheels. In the related art, various research studies
are carried out to eflectively transfer driving force from the
clectric motor to the driving wheels so as to increase
distance of travel and to improve driving performance.

However, we have discovered that when shift gears are
excessively applied 1n order to improve the transmission
celliciency, weight and volume of the transmission are
increased, thereby decreasing fuel efliciency of the vehicle.
Furthermore, torque interruption may be generated when the
gear 1s shitted.

The foregoing 1s intended merely to aid in the understand-
ing of the background of the present disclosure, and 1s not
intended to mean that the present disclosure falls within the
purview ol the related art that i1s already known to those
skilled 1n the art.

SUMMARY

Therefore, the present disclosure addresses the above
problems, and the present disclosure provides a transmission
structure for a vehicle configured to include shift gears 1.e.
three gears of an engine and two gears of a motor so as to
reduce the number of parts, and weight and to improve fuel
ciliciency.

In accordance with one aspect of the present disclosure,
the above and other objects can be accomplished by the
provision ol transmission structure for a vehicle. The trans-
mission 1ncludes: a first mput shaft configured to receive
power from an engine, a second mput shait configured to
receive power from a motor and coaxially arranged with the
first mnput shaft, an output shaft parallel to the first input shaft
and the second put shaftt, a first stage driving gear disposed
at the first mnput shaft to be freely rotatable, a second stage
driving gear disposed at the second input shaft, a third stage
driving gear disposed at the second input shait to be freely
rotatable, a first synchronizing unit disposed at the first input
shaft to selectively connect one of the second 1nput shait and
the first stage driving gear to the first input shatt, a second
synchronizing umt disposed at the second mnput shaft to
selectively connect the second mnput shait to the third stage
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driving gear, a first stage driven gear and a third stage driven
gear disposed at the output shatt, the first stage driven gear
and the third stage driven gear engaged with the first stage
driving gear and third stage driving gear to form a shiit ratio
of a first stage and a shift ratio of a third stage, respectively,
and a second stage driven gear mounted at the output shaft
through a one-way clutch, the second stage driven gear
engaged with the second stage driving gear to form a shait
ratio of a second state.

The transmission structure may include a clutch disposed
at the second mput shaft to selectively connect the third
driving gear to the second 1nput shatft.

The transmission structure may include an engine clutch
being selectively connected between the engine and the first
input shatft.

The one-way clutch transters power from the second stage
driven gear to the output shaft.

The first synchronizing umit may include a synchronizer,
and the second synchronizing unit may include a dog clutch.

Further areas of applicability will become apparent from
the description provided herein. It should be understood that
the description and specific examples are intended for pur-
poses of illustration only and are not intended to limit the
scope of the present disclosure.

DRAWINGS

In order that the disclosure may be well understood, there
will now be described various forms thereof, given by way
of example, reference being made to the accompanying
drawings, in which:

FIG. 1 15 a view 1illustrating a transmission structure for a
vehicle according to an form of the present disclosure;

FIGS. 2 to 4 are views illustrating power flow of the
transmission for the vehicle in response to gearshift during
an engine drive mode;

FIGS. 5§ and 6 are views 1illustrating power flow of the
transmission for the vehicle in response to gearshift during
an EV mode;

FIGS. 7 to 10 are views 1illustrating power flow of the
transmission for the vehicle in response to gearshift during
an HEV mode; and

FIG. 11 1s a view 1illustrating a transmission structure for
a vehicle according to another form of the present disclo-
sure.

The drawings described herein are for illustration pur-
poses only and are not mtended to limit the scope of the
present disclosure 1n any way.

DETAILED DESCRIPTION

The following description 1s merely exemplary 1n nature
and 1s not mtended to limit the present disclosure, applica-
tion, or uses. It should be understood that throughout the
drawings, corresponding reference numerals indicate like or
corresponding parts and features.

Hereinaflter, a transmission structure for a vehicle of the
present disclosure will be described with reference to the
accompanying drawings.

FIG. 1 15 a view 1illustrating a transmission structure for a
vehicle according to one form of the present disclosure.
Referring to FIG. 1, the transmission structure for the
vehicle may include: a first input shait IS1 mounted to
receive power from an engine E; a second mnput shaft 152
coaxially arranged with the first input shait IS1 while being
mounted to receive power from a motor M; an output shaft
OS parallel to the first input shaft IS1 and the second 1mnput
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shaft IS2; a first stage driving gear 1D disposed at the first
input shatt IS1 to be freely rotatable; a second stage driving
gear 2D disposed at the second mput shait 1S2; a third stage
driving gear 3D disposed at the second mnput shaft IS2 to be
freely rotatable; a first synchronizing unit S1 disposed at the
first input shaft IS1 to selectively connect one of the second
input shatt IS2 or the first stage driving gear 1D to the {first
input shatt IS1; a second synchromzing umt S2 disposed at
the second input shait IS2 to selectively connect the second
input shatt IS2 to the third stage driving gear 3D; a first stage
driven gear 1P disposed at the output shaft OS while being
engaged with the first stage driving gear 1D to form a shait
ratio of a first stage; a third stage driven gear 3P disposed at
the output shaft OS while being engaged with the third stage
driving gear 3D to form a shiit ratio of a third stage; and a
second stage driven gear 2P mounted at the output shait
through a one-way clutch while being engaged with the
second stage driving gear 2D to form a shiit ratio of a second
state.

In the illustrated form of the present disclosure, power of
the engine E and the motor M 1s transferred to the output
shaft OS through a set of the first stage dnving gear 1D and
the first stage driven gear 1P, a set of the second stage
driving gear 2D and the second stage driven gear 2P, or a set
of the third stage driving gear 3D and the third stage driven
gear 3P, in response to control of the first and second
synchronizing units S1 and S2

Herein, the first synchronizing unit S1 may be a synchro-
nizer and the second synchronizing unit may be a dog clutch.

FIGS. 2 to 4 are views 1illustrating power flow of the
transmission for the vehicle in response to gearshiit during
an engine drive mode.

For example, as 1llustrated 1n FIG. 2, 1f the vehicle travels
at a first stage 1n the engine drive mode, the first synchro-
nizing unit S1 1s operated to connect the first input shait IS1
to the first stage driving gear D1. Then, power of the engine
E 1s sequentially transferred to the first input shaft IS1, the
first synchronizing unit S1, the first stage driving gear 1D,
the first stage driven gear 1P, and the output shait OS.
Furthermore, power of the engine E 1s transferred to a
differential gear through an output gear disposed at the
output shait OS such that the vehicle travels at the first stage
in the engine drive mode.

As 1llustrated 1n FIG. 3, 1f the vehicle travels at a second
stage 1n the engine drive mode, the first synchronizing unit
S1 connects the first input shatit IS1 to the second 1nput shaft
IS2 and the second synchronizing unit S2 is in neutral. Then,
power of the engine E 1s sequentially transferred to the first
input shait IS1, the first synchronizing unit S1, the second
input shaft IS2, the second stage driving gear 2D, the second
stage driven gear 2P, and the output shait OS such that the
second stage of the engine E may be implemented.

As 1illustrated 1n FIG. 4, if the vehicle travels at a third
stage 1n the engine drive mode, the first synchronizing unit
S1 connects the first input shait IS1 to the second input shaft
IS2 and the second synchronizing unit S2 connects the
second 1put IS2 to the third diving gear 3D. Accordingly,
power of the engine E 1s sequentially transterred to the first
input shait IS1, the first synchronizing unit S1, the second
input shatt I1S2, the second synchronizing unit S2, the third
stage driving gear 3D, the third stage driven gear 3P, and the
output shaft OS such that the third stage of the engine E may
be implemented.

Herein, a shiit ratio of the set of the third stage driving
gear 3D and the third stage driven gear 3P 1s formed to be
lower than that of the set of the second stage driving gear 2D
and the second stage driven gear 2P. Thereby, engine torque
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may be transierred to the output shatt OS through the third
stage driving gear 3D and the third stage driven gear 3P.

In addition, the second stage driven gear 2P 1s connected
to the output shatt OS through the one-way clutch. Accord-
ingly, power of the engine E transierred to the output shaft
OS through the third stage driven gear 3P is transierred to
the second stage driven gear 2P to mhibit or prevent inter-
lock or burning out the transmission.

To this end, the one-way clutch may be configured to
transier power from the second stage driven gear 2P to the
output shait OS.

Meanwhile, FIGS. 5 and 6 are views illustrating power
flow of the transmission for the vehicle in response to
gearshift during an EV mode.

As 1llustrated 1n FIG. 5, 1f the vehicle travels at a first
stage 1n the EV mode, the first synchronizing unit S1 and the
second synchronizing unit S2 are in neutral. Namely, power
of the motor M 1s sequentially transferred to the second input
shaft IS2, the second stage driving gear 2D, the second stage
driven gear 2P, and the output shaft OS. Herein, 1n the EV
mode, the case 1n which power of the motor M 1s transierred
to the driving wheels through the set of the second stage
driving gear 2D and the second stage driven gear 2P 1is
referred to as first stage drive.

FIG. 6 shows power flow 1n a second stage of the EV
mode. The second synchronizing unit S2 connects the sec-
ond input shaft IS2 and the third stage driving gear 3D.
Accordingly, power of the motor M 1s sequentially trans-
terred to the second mput shait IS2, the second stage driving
gear 2D, the third stage driving gear 3D, the third stage
driven gear 3P, and the output shait OS such that the second
stage drive mode of the motor M may be implemented.
Herein, 1n the EV mode, the case in which power of the
motor M 1s transferred to the driving wheels through the set
of the third stage driving gear 3D and the third stage driven
gear 3P 1s referred to as second stage drive.

FIGS. 7 to 10 are views 1illustrating power flow of the
transmission for the vehicle in response to gearshift during
an HEV mode.

As 1llustrated 1n FIG. 7, 1n order to implement the engine
first stage and the motor first stage, the first synchronizing
umt S1 may connect the first mput shait IS1 and the first
stage driving gear 1D. Accordingly, power of the engine E
1s transierred to the output shaft OS through the first stage
gear set and power of the motor M 1s transferred to the
output shait OS through the second gear set, such that the
gearshift mode of the engine first stage and the motor {first
stage may be implemented.

Next, the gearshift mode for the engine second stage and
the motor first stage may be performed. As illustrated in FIG.
8, the first synchromizing unit S1 connects the first mput
shaft IS1 to the second input shaft IS2. Accordingly, power
of the engine E and the motor M 1s transierred to the output
shaft OS through the second stage gear set. Thereby, the
gearshift mode for the engine second stage and the motor
first stage may be implemented.

FIG. 9 shows a gearshiit mode of the engine first stage and
the motor second stage. Herein, the first synchronizing unit
S1 connects the first input shait IS1 and the first stage
driving gear 1D and the second synchronizing unit S2
connects the second iput shait IS2 and the third stage
driving gear 3D. Accordingly, power of the engine E 1is
transierred to the output shatt OS through the first stage gear
set and power of the motor M 1s transferred to the output
shaft OS through the third stage gear set, such that gearshift
mode of the engine first stage and the motor second stage
may be implemented.
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FIG. 10 shows gearshiit mode for the third stage of the
engine E and the second stage of the motor M. More
specifically, the first synchronizing unit S1 connects the first
input shatt IS1 to the second mput shaft IS2 and the second
synchronizing unit S2 connects the second mput shaft IS2 to
the third stage driving gear 3D. Accordingly, power of the
engine E and the motor M 1s transferred to the output shaft
OS through the third stage gear set, such that gearshiit mode
of the third stage of the engine E and the second stage of the

motor M may be implemented.

As described above, the transmission for the wvehicle
according to the present disclosure may implement various
gearshift modes, such that vehicle performance may be
implemented corresponding to various driving conditions.
Thereby, vehicle marketability may be improved.

Meanwhile, according to the present disclosure, a clutch
C 1s disposed at the second input shait IS2 so as to
selectively connect the third driving gear 3D to the second
input shaft 1S2.

The clutch inhibits or prevents torque interruption 1.c.
teeling of cutting ol power upon shifting from the first stage

drive mode to the second stage drive mode 1n the EV mode
of the vehicle.

Namely, the first stage of the motor M 1s performed by the
second stage gear set and then frictional force of the clutch
C 1s gradually increased such that power of the motor M
transierred to the output shait through the second stage gear
set 1s mduced to be transferred to the output shaft through
the third stage gear set. Herein, since a shiit ratio of the third
stage gear set 1s lower than that of the second stage gear set,
motor torque 1s gradually transferred to the third stage
driving gear 3D. Then, the second synchronizing unmt S2
connects the second 1mnput shaft IS2 to the third stage driving
gear 3D such that power of the motor 1s transferred to the
third stage gear set. Sequentially, the clutch C 1s released
such that torque mterruption may be ihibited or prevented.

FIG. 11 1s a view 1llustrating a transmission for a vehicle
according to another form of the present disclosure. Refer-
ring to FIG. 11, an engine clutch EC for selectively con-
necting the engine E to the first mput shait IS1 may be
turther provided. Accordingly, upon operation of the first
synchronizing unit S1, generation of impact may be inhib-
ited or prevented.

According to the transmission structure including the
above-described structure for the vehicle, the number of
parts of the transmission may be reduced, thereby being
lightweight and improving fuel efliciency.

Furthermore, when shifting to the EV mode of the vehicle,
torque interruption may be inhibited or prevented, thereby
inhibiting shift impact.

As 1s apparent from the above description, the number of
parts of the transmission may be reduced such that weight
reduction of the transmission may be significant. Thereby,
tuel efliciency of the vehicle may be improved.
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Furthermore, generation of torque interruption may be
inhibited or prevented while shifting to the EV mode of the
vehicle, thereby inhibiting or preventing generation of shift-
ing shock.

Although the exemplary forms of the present disclosure
have been described above with reference to the accompa-
nying drawings, those skilled 1n the art will appreciate that
the present disclosure can be modified 1n various other forms

without departing from the technical i1deas or features
thereof.

What 1s claimed 1s:

1. A transmission structure for a vehicle comprising:

a first mput shaft configured to receive power from an
engine;

a second mnput shait coaxially arranged with the first input
shaft, the second mput shait configured to receive
power from a motor;

an output shaft parallel to the first mnput shaft and the
second 1nput shafit;

a first stage driving gear disposed at the first input shaft to
be freely rotatable;

a second stage driving gear disposed at the second input

shaft;

a third stage driving gear disposed at the second input
shaft to be freely rotatable;

a first synchronizing umt disposed at the first mput shaift
and configured to selectively connect one of the second
input shait and the first stage driving gear to the first
input shait;

a second synchronizing unit disposed at the second 1nput
shaft and configured to selectively connect the second
input shaft to the third stage driving gear;

a first stage driven gear and a third stage driven gear
disposed at the output shatt, the first stage driven gear
and the third stage driven gear engaged with the first
stage driving gear and third stage driving gear to form
a shift ratio of a first stage and a shiit ratio of a third
stage, respectively; and

a second stage driven gear mounted at the output shaift
through a one-way clutch, the second stage driven gear
engaged with the second stage driving gear to form a
shift ratio of a second state.

2. The transmission structure according to claim 1, further
comprising a clutch disposed at the second input shait and
configured to selectively connect the third driving gear to the
second 1nput shaft.

3. The transmission structure according to claim 1, further
comprising an engine clutch configured to selectively con-
nect the engine to the first input shatft.

4. The transmission structure according to claim 1,
wherein the one-way clutch 1s configured to transier power
from the second stage driven gear to the output shaft.

5. The transmission structure according to claim 1,
wherein the first synchronizing unit includes a synchronizer;
and the second synchronizing unit includes a dog clutch.
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